Recent evidence suggests a lower risk of upper gastrointestinal haemorrhage for selective cyclooxygenase-2 (COX 2) inhibitors compared with non-selective non-steroidal anti-inflammatory drugs (NSAIDs) at the patient level, 1-3 although COX 2 inhibitors are likely not devoid of gastrointestinal toxicity. At the population level, however, the widespread proliferation of COX 2 inhibitors might lead to an increase in the overall numbers of people exposed to anti-inflammatory drugs with uncertain implications on rates of population-wide gastrointestinal events. We did an ecological study to examine temporal changes in the use of NSAIDs and upper gastrointestinal haemorrhage hospitalisation rates among a population of older individuals after the introduction of COX 2 inhibitors.
Participants, methods, and results
We did a population based cross sectional time series analysis using administrative healthcare databases covering more than 1.3 million residents of Ontario, Canada, aged at least 66 years. 4 This population has universal access to hospital care, doctors' services, and prescription drugs on a formulary. The study's timeframe was divided into 15 intervals of six months from 1 September 1994 to 28 February 2002. Rofecoxib and celecoxib were introduced on the provincial drug formulary in April 2000 and meloxicam was introduced in March 2001. The prevalence of use of NSAIDs in each interval was determined by dividing the unique number of individuals dispensed any NSAID (either non-selective NSAIDs or COX 2 inhibitors) by the total number of individuals alive at the beginning of the interval. Similarly, we examined hospitalisation rates for upper gastrointestinal haemorrhage. As secondary endpoints, we examined hospitalisations for myocardial infarction and heart failure. We standardised all rates for age and sex. As supplementary analyses, we also examined changes in the use of gastroprotective agents, oral corticosteroids, prescription aspirin, and warfarin, since these factors may be strongly related to upper gastrointestinal haemorrhage. We used time series analysis involving autoregressive integrated moving average models to evaluate changes over time with the package SAS 8.2 (SAS, Cary, NC).
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The prevalence of use of NSAIDs among Ontario's population of older people increased from 14.0% just before the introduction of COX 2 inhibitors to 19.8% by the end of the observation period (figure; P < 0.01), representing an absolute increase of more than 90 000 additional individuals annually using NSAIDs, entirely attributable to the use of COX 2 inhibitors rather than switching from non-selective NSAIDs to COX 2 inhibitors. The rate of hospitalisation for upper gastrointestinal haemorrhage was decreasing before the introduction of COX 2 inhibitors, but increased from about 15.4 to 17.0 per 10 000 older persons after their introduction (figure; P < 0.01), representing an absolute increase of more than 650 upper gastrointestinal haemorrhage hospitalisations annually. Other than a small but statistically significant increase in the prevalence of gastroprotective agent use, we saw no significant differences in the use of drugs that might affect upper gastrointestinal risk over expected projections. Also, we saw no significant differences in hospitalisation rates for myocardial infarction or heart failure greater than expected projections.
Comment
In this population based study a 41% rise in NSAID use, entirely due to increased use of COX 2 inhibitors, was accompanied by a 10% increase in hospitalisation rates for upper gastrointestinal haemorrhage. Although we cannot prove causation, we believe that the striking temporal correlation, biological plausibility, and lack of any other trends that would explain the association strongly suggest that the two events are directly related. Coding practices for hospital admissions for upper gastrointestinal haemorrhage period did not change significantly during our study. However, we could not evaluate whether the potential improvement in population level pain relief offsets the increase in hospitalisations for upper gastrointestinal haemorrhage. Nose bleeds associated with use of risperidone
The New Zealand Intensive Medicines Monitoring Programme has received two reports of nose bleeds associated with risperidone. A 57 year old woman began having profuse nose bleeds associated with headaches immediately after starting to take risperidone 1 mg daily. She had no history of hypertension and was taking no other medicines. Risperidone was discontinued four days later and the nose bleeds stopped. A 42 year old man with no history of nose bleeds began having spontaneous nose bleeds while taking risperidone; coagulation tests were reported as normal. The World Health Organization's international drug monitoring database contained an additional 54 reports of nose bleeds associated with risperidone, of which 37 had sufficient information for causality assessment. In 22 cases, nose bleeds began within three weeks of starting risperidone. In 10 of 12 patients for whom dechallenge data were available the reaction abated on stopping risperidone. Three of the 10 patients underwent rechallenge: two did not have nose bleeds again, but the third, a 15 year old boy, had a recurrence after the rechallenge.
Several pharmacological mechanisms might explain this adverse reaction. Thrombocytopenia is a recognised adverse effect of atypical antipsychotic medicines and has been reported with risperidone. 1 Although one of the New Zealand patients was reported to have a normal blood count, in nine of the 37 WHO cases thrombocytopenia was reported.
Risperidone is also a potent 5-HT 2 A receptor antagonist. Sarpogrelate, another 5-HT 2 A antagonist, increases blood flow in the coronary microcirculation by reducing platelet aggregation and vasoconstictor release from platelets. 2 Risperidone could plausibly have a similar effect in other parts of the microcirculation.
The New Zealand and UK product information for risperidone does not mention nose bleeds. The US Physicians Desk Reference states that in premarketing studies nose bleeds occurred in 1 in 100 to 1 in 1000 patients. 3 Literature searches did not identify any reports of nose bleeds associated with risperidone, and so we believe these are the first published cases of this adverse drug reaction.
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